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§7. Two-dimensional Kinetic Simulation on 
Collisional Bounded Plasma 
Shao-ping Zhu and Tetsuya Sato 
In this report a two dimensional particle simulation 
model on collisional bounded plasma in an external mag-
netic field is presented. The basic equations for this sim-
ulation model are as follows; 
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Where N is the total number of particles, and S(x) is the 
form function of particles. ~ lcol represents Coulomb 
11. · b h ed t. 1 ~I ~I co 1s1on etween c arg par 1c es, dt ex 1 dt io repre-
sent excitation and ionization process of neutral particle 
by electron impact, *Ire represents recombination pro-
cess 
y 
OL-------------------~ 0 X 
Fig.l 
The simulation region, as shown in Fig.1, is periodical 
along y-direction and is bounded by a symmetric bound-
ary at x = 0 and a target plate at x = Lx. Source ion and 
electron are injected with equal and temporally constant 
number fluxes in the source region. The x-component of 
electrostatic field vanishes at x = 0 and the boundary 
at x = Lx is assumed to be equipotentail. We treat the 
boundary x = 0 as a reflecting wall for particles. Part of 
electrons that cross the boundary x = Lx are removed 
from system, but another part of electrons that cross the 
boundary x = Lx are replaced by the secondary emis-
sion electrons. Secondary emission electrons are emitted 
at boundary x = Lx by a half-Maxwellian distribution 
with low temperature. Neutral particles are produced by 
ions that strike the target plate. 
Fig.2, Fig.3 and Fig.4 show results of one simula-
tion run. The temporal evolutions of electric field energy 
are plotted in Fig.2. One can see that a stable state is 
reached at time about 500 and x-component of electric 
field energy is dominated at the stable state. The tem-
poral evolution of charge density of system is plotted in 
Fig.3. There is a peak of charge density at time t ~ 20, 
which is induced by rapid loss of electrons through the 
target plate. Once the peak of charge density occurs, a 
sheath potential drop is generated near the target plate. 
This potential drop prevents fast loss of electrons and 
accelerates loss of ions. Finally, a balance between loss 
of electron and ion is formed, and the system reaches 
a stable state. The spatial profiles of potential ¢, x-
component of electric field Ex, y-component of electric 
field E 11 and the charge density at time t = 1000 are 
plotted in Fig.4. It is clear that a sheath potential drop 
exists near the target plate. And the charge neutrality 
is satisi~ed well in the most of region of system, but is 
broken in the region near the target plate. 
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